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DETAILED ACTION 

Acknowledgement is made of applicant's preliminary amendment A, filed as paper #5 
on April 6, 2000, in which Claims 3-14, 16-18, and 21 - 22 were amended. Claims 1 - 
22 are pending in application serial # 09/529,192, and an Office Action on the merits 
follows. 

Spvcification 

1 . Regarding the abstract of the disclosure, the introductory phrase, "The invention 
concerns..." is improper (line 1). The applicant is reminded of the proper language and 
format for an abstract of the disclosure. The language should avoid using phrases which 
can be implied, such as, 'The disclosure concerns," "The disclosure defined by this 
invention," "The disclosure describes," etc. The applicant is suggested to delete the 
phrase, "The invention concerns." 

2. Regarding the disclosure, the applicant is suggested to make the following 
changes. 

a. The specification does not contain section headings such as 
"BACKGROUND OF THE INVENTION". "BRIEF SUMMARY OF THE 
INVENTION", "BRIEF DESCRIPTION OF THE DRAWINGS", and "DETAILED 
DESCRITPION OF THE INVENTION." The heading. "BRIEF DESCRIPTION OF 
THE DRAWINGS" is required, and the other headings are suggested in order to 
clarify the specification. 
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b. The paragraph, "This task Is solved with respect to process technology by 
Claim 1 , and, concerning a device to perform the process, by Claim 16. The 
subclaims in each case give advantageous embodiments and further refinements 
of the invention" on page 2 of the specification is improper. It is improper to refer 
to the claims of the application in the body of the disclosure. The applicant is 
suggested to delete this paragraph from the specification. Appropriate correction 



Claim Objections 

3. Claim 16 is objected to because of the following informality. Per the applicant's 
preliminary amendment A, Claim 16 was amended to read, "Device according to one of 
Claims 14 Claiml, characterized by the fact that gas supply (3) is arranged in the 
discharge region (2) or immediately outside it." This language is confusing. For 
examination purposes and, since Claim 14 is a device claim and Claim 1 is a process 
claim, Claim 16 was interpreted by the examiner to read, "Device according to Claim 14, 
characterized by the fact that gas supply (3) is arranged in the discharge region (2) or 
immediately outside it." Appropriate correction is required. 

4. Claims 1 - 22 are objected to because of the following informality. The claims are 
not written in a manner that is commensurate with conventional US practice. 
Appropriate correction is required. In addition, the applicant is suggested to rewrite 
Claim 14 in independent form in order to more clearly define the scope of the claim. 
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Claim Rejections - 35 (JSC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 1 - 9 and 1 1 - 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kashiwaya et al. (USPN 5,595,792). 

7. Regarding Claim 1 , Kashiwaya et al. teach a process for the surface treatment of 
at least one electrically conducting substrate or a substrate that has been coated so as 
to be conducting (Col.7, lines 66 - 67, and Col. 8, lines 1 - 4), by means of a gas placed 
in the region of an electric discharge (Figure 1 and Col.3, lines 1 0 - 25), wherein the 
discharge zone is restricted on at least two opposite sides by surfaces to be treated 
(Figure 1 and Col.3, lines 32-41). Specifically, Kashiwaya et al. teach the continuous 
surface treatment of a web-like substrate with plasma in the production of a magnetic 
recording medium. Kashiwaya et al. does not explicitly teach that the web-like substrate 
forms a hollow cathode. However, the substrate "is made to run along one face of the 
sheet-shaped plasma stream and then returns to run along the other face of the plasma 
stream to thereby obtain a state in which the substrate is arranged opposite to the 
plasma stream, and at the same time, an envelope space obtained by enclosing the 
plasma stream with the substrate is formed..." (Col.3, lines 34 - 40) (i.e., the plasma is 
confined In a hollow area defined by the substrate). In addition, the substrate passes 
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over an electrode roller made of metal material to charge the surface of the substrate 
with electricity with a DC voltage of 0 to 1000 V with either a positive or negative polarity 
(Col.6, lines 47 - 56). Therefore, it would have been obvious to one of ordinary skill in 
the art that, depending on the desired charge and polarity imparted to the substrate, the 
substrate would act as a "hollow cathode" to promote film forming as desired by 
Kashiwaya et al. 

n t/ u: .X .1 .11 i.u. »x r^i^:^^ n r\ ^4 4 n x»*^u 

o. P).d^>i iiwctyci cii. icdui I c)ii u It; Ml iiiiauui Id UI oiaiiiio C7 ai lu ii — luaoociiuiiii 

in paragraph 7 and below, including: 

a. Claim 2 - The substfate surface is'treated by hollow'cathode discharge 
(paragraph 7 above, and Col. 3, lines 10 - 25). 

b. Claim 3 - One or more continuously supplied substrates can be fed to 
restrict the discharge region, at least in some regions (Figure 1 and Col. 3, lines 
32-61), 

c. Claim 4 - Band shaped substrates are treated (Figure 1 and Col. 4, lines 
59 - 63). 

d. Claim 5 - At least one of the substrates is turned at least once to change 
the direction of movement of the substrate(s), and the discharge region is 
restricted on at least one side by the substrate before the turn in the direction of 
movement of the substrate and on at least one other side by substrate regions 
after the turn In the direction of movement (Figure 1 , CoL3, lines 32 - 41 , and 
Col.6, lines 57-62). 
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e. Claim 6 - The discharge region is restricted on two sides by substrate 
surfaces at a distance of 1 mm to 50 cm apart. Specifically, Kashiwaya et al. 
teach that the distance from the center of the plasma stream to the film forming 
surface was selected to be in a range of 50 to 75 mm (Col. 10, lines 51 - 53). In 
other words, the substrate surfaces were at a distance of 100 to 150 mm (10 to 
15 cm) apart. 

f Plaim 7 _ Tho oloz-trir HicrharriQ nrri irc at a nrcicci tra hot\A/oan n fl-l mhar 

and 100 mbar. Specifically, Kashiwaya et al. teach that the discharge pressure is 
in a range of 0.001 to 0.01 Torr (approximately 0.0013 mbar to 0.013 mbar) 
(Col.9, lines 51-53). 

g. Claim 8 - At least one substrate is grounded. Specifically, Kashiwaya et 
al. teach that a DC voltage of 0 to 1000 V can be applied to the substrate surface 
(Col.6, line 55). When a DC voltage of 0 V is chosen, then the substrate is at 
ground potential (i.e., grounded). 

h. Claim 9 - The voltage applied between at least one substrate and a 
plasma formed by electric discharge is 1 - 3000 V. Specifically, Kashiwaya et al. 
teach a discharge voltage of 60 to 120 V and a substrate bias voltage of 0 to 
1000 V with either a positive or negative polarity (Col.9, lines 65 - 67, and 

Col. 10, lines 42-45). 

i. Claim 1 1 - The discharge is activated or supported by a DC voltage, a 
pulsed DC voltage, or a low-, intermediate- or high-frequency AC voltage. 
Specifically, Kashiwaya et al. teach a DC bias voltage applied to the substrate 
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and a radio frequency AC voltage to sustain the plasma (Col. 9, lines 65 - 67, and 
Col.10, lines 23-25). 

i Claim 12 - Gas is fed into the discharge region or immediately outside it 
(Figure 2, reference number 25, and CoL5, lines 1 - 2). 
k. Claim 1 3 - Gas is removed from the discharge region or immediately 
outside it (Figure 2, reference number 32. and Col. 5, lines 23 - 37). 

9. Regarding Claim 14. Kashiwaya et al. teach a device for implementing the 
process according to Claim 1 (paragraph 7 above and Figure 1) with at least one 
substrate that defines a discharge region (Figure 1 , reference number 58) enclosed on 
at least two sides by substrate surfaces (Figure 1 , reference number 21 ), a device for 
supplying electrical energy to the discharge region (Figure 1, reference number 63), a 
vacuum chamber to enclose the discharge region (Figure 1 , reference numbers 30, 31a, 
and 31b), a means for supplying gas to the vacuum chamber (Figure 2, reference 
number 25), a means for removing gas from the vacuum chamber (Figure 1 , reference 
numbers 32 - 33), and an anode placed in the region of the substrate (Figure 2, 
reference number 36). Kashiwaya et al. does not explicitly teach that the substrate 
forms a hollow cathode. However, for reasons set forth in paragraph 7 above, it would 
have been obvious to one of ordinary skill in the art that the substrate would form a 
hollow cathode. 

1 0. Kashiwaya et al. teach all the limitations of Claims 1 5 - 22 as set forth in 
paragraph 9 and below, including: 
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a. Claim 15 - Substrate cooling is provided (Col.8, lines 19 - 20). 

b. Claim 16 - The gas supply is arranged in the discharge region or 
;mmoHiatoi\/ niifciHp nf it ^Finuffi 2 and Col. 7. lines 1 - 3). 

c. Claim 17 - The gas removal is arranged in the discharge region or 
immediately outside of it (Figure 2, reference number 32, and Col. 5, lines 39 - 
46). 

Ai.i i.^... .i^^i^^i^ Aj-tK^fir^i irti ri inninn hanri that P-fln 

a. Oiairn l O — mi lecldl ui ic ouuou aio lo ci lui ,yA^>^y^ijf i w. 5j . 

be unwound from a first spool and wound onto a second spool (Figure 1 , 
reference numbers 43 and 44, and Col.5, tines 1 - 22). 

e. Claim 19 - The spools are arranged outside the vacuum chamber and the 
band can be introduced into and removed from the vacuum chamber by vacuum 
locks. Specifically, by interpreting the "vacuum chamber" of Kashiwaya et al. to 
include only film forming chamber (30), The spools are arranged outside vacuum 
chamber (30) in delivery chamber (31a) and take-up chamber (31b). In addition, 
the substrate passes from the delivery chamber through a "seal plate" (i.e., a 
vacuum lock) into the film forming chamber and then through another "seal plate" 
and into the take-up chamber (Col.5, lines 8 - 28), 

f. Claim 20 - The spools are arranged inside the vacuum chamber. 
Specifically, by interpreting the "vacuum chamber" of Kashiwaya et al. to include 
the entire vacuum chamber (22). the spools are arranged inside the vacuum 
chamber (Figure 1 and Col.4, lines 64 - 65). 
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g. Claim 21 - Deflection elements that are electrically isolated from the 
device components and the substrate(s) are arranged in the region of the sides 

-,x*u« rAr,\nr> no* racfrirtoH h\/ thp Rl lh.c;trfltfi SUffaceS fFiOUre 1. 
Ul II ic uiov^i lai i Syiwi i i iwi i iw*—— -^j » v 

reference number 60, and Col.7, lines 10-17). 

h. Claim 22 - Deflection elements that are electrically isolated from the 
device components and the substrate(s) are arranged in regions of device 
components in which parasitic discharges could be formed due to their potentials 
(Figure 1, reference number 60, and Col.7, lines 10-17). 

11. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kashiwaya et al. (1) (USPN 5,595,792) in view of Kashiwaya et al. (II) (USPN 5,935,335) 
or Hudgens et al. (USPN 4,737,379). 

12. Kashiwaya et al. (I) teach all the limitations of Claim 10 as set forth in paragraph 
7 except a process wherein the discharge is activated or supported by microwaves. 
Kashiwaya et al. (I) teach that the process is supported by a radio frequency (RF) 
electric source (Col.7, lines 60 - 65, and Figure 1 . reference numbers 63 and 64). 
Kashiwaya et al. (II) teach that, in the formation of a thin film on a web-like substrate by 
plasma discharge in the continuous production of magnetic recording medium (Abstract 
and Figure 1 ), plasma supported by microwaves has a higher density than plasma 
supported by high-frequency waves (e.g., radio frequency waves) and therefore leads tc 
a higher speed of film formation (Col.1, lines 54-60, and Col.2, lines 45-51). 
Hudgens et al. teach, in the deposition of a hard protective film on a substrate by 
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plasma CVD, the use of microwave energy in plasma CVD provides higher deposition 
rates and nearly total utilization of feed stock reaction gases in comparison to energy in 
the pp domain (Go!. 15, lines 1-10). Therefore, it would have been obvious to one of 
ordinary skill in the art to use microwave energy instead of RF energy to activate or 
support the plasma process of Kashiwaya et al. (I) as taught by Kashiwaya et al. (II) or 
Hudgens et al. with the reasonable expectation of obtaining a high film deposition rate 
as laugni oy i\asniwaya ei ai. (ii) ui nuuyui la ci a\. ai lu uconcu uy ixaoi nwaya vv 

13. Claims 1 - 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Echizen et al. (USPN 5.527,391). 

14. Regarding Claim 1 , Echizen et al. teach a process for the surface treatment of at 
least one electrically conducting substrate or a substrate that has been coated so as to 
be conducting (Abstract and Col.28, lines 58 - 61), by means of a gas placed in the 
region of an electric discharge (CoL35, lines 53 - 55, and CoLIO, lines 25 - 44), 
wherein the discharge zone is restricted on at least two opposite sides by surfaces to be 
treated (Figure 1 and Abstract). Specifically, Echizen et ai. teach the continuous surface 
treatment of an electrically conductive band-shaped substrate with plasma. Echizen et 
al. does not explicitly teach that the band-shaped substrate forms a hollow cathode. 
However, the moving substrate confines the plasma discharge region to a hollow area 
(Figure 1). In addition, the band-shaped member (i.e., the substrate) may be directly 
used as an electrode for current passage (Col.28, lines 58 - 61 ). Therefore, it would 
have been obvious to one of ordinary skill in the art that since the substrate may act as 
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an electrode and, depending on tine desired charge and polarity imparted to the 
substrate, the substrate would act as a "hollow cathode" in the process of Echizen et al. 
1 5. Echizen et al. teach all the limitations of Claims 2 - 1 3 as set forth in paragraph 
14 and below, including: 

a. Claim 2 - The substrate surface is treated by hollow cathode discharge 

(paragraph 14 above, and Col.28, lines 58-61). 

U, /^ImIm O mj-trn <-mntim ir.lif e*t imkt^l f i iKotrotcio fori ir\ 

U. WIC1)I I I O ~ V^l IC \Jl I I IV^I <7 V^UI nil lU^^UOIJf OMJt^^ll^^J \3Uki/N7ll W^^'O I »^\^ 

restrict the discharge region, at least in some regions (Figure 1 and Abstract). 

c. Claim 4- Band shaped substrates are treated (Abstract). 

d. Claim 5 - At least one of the substrates is turned at least once to change 
the direction of movement of the substrate(s), and the discharge region is 
restricted on at least one side by the substrate before the turn in the direction of 
movement of the substrate and on at least one other side by substrate regions 
after the turn in the direction of movement (Figure 1 ). 

e. Claim 6 - The discharge region is restricted on two sides by substrate 
surfaces at a distance of 1 mm to 50 cm apart. Specifically, Echizen et al. teach 
that the inner diameter of the film forming space was from 120 mm to 180 mm 
(i.e., 12 -18 cm) (Col.14, lines 1 -5). 

f. Claim 7 - The electric discharge occurs at a pressure between 0.01 mbar 
and 100 mbar. Specifically, Echizen et al. teach that the inner pressure of the 
film-forming space is in a range of 0.008 to 0.3 Torr (approximately 0.008 mbar to 
0.3 mbar) (Table 4). 
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g. Claim 8 - At least one substrate is grounded. Specifically, Echizen et al. 
teach that, in some applications, the band-shaped substrate is grounded (Col.43, 
lines 61 - 67). 

h. Claim 9 - The voltage applied between at least one substrate and a 
plasma formed by electric discharge is 1 - 3000 V. Specifically, Echizen et al. 
teach a discharge voltage of between 65 V and 1 90 V (Table 6). 

(Abstract). 

j. Claim 1 1 - The discharge is activated or supported by a DC voltage, a 
pulsed DC voltage, or a low-, intermediate-, or high-frequency AC voltage. 
Specifically, Echizen et al. teach the use of a DC, ripple, and/or AC bias voltage 
(C0LII, lines 20 -21). 

k. Claim 12 - Gas is fed into the discharge region or immediately outside it 
(Figure 1, reference number 106, and Col. 35, lines 52 - 54). 
I. Claim 13 - Gas is removed from the discharge region or immediately 
outside it (Figure 1, reference number 107, and Col. 35, line 5). 



16. Regarding Claim 14, Echizen et al. teach a device for implementing the process 
according to Claim 1 (paragraph 14 above and Figures 1 - 4) with at least one substrate 
that defines a discharge region (Figure 1, reference number 101) enclosed on at least 
two sides by substrate surfaces (Figure 1, reference number 104), a device for 
supplying electhcal energy to the discharge region (Figure 1, reference numbers 102 - 
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103), a vacuum chamber to enclose the discharge region (Figure 3, reference numbers 
302 - 307), a means for supplying gas to the vacuum chamber (Figure 1 , reference 
number 106), a means for removing gas from the vacuum chamber (Figure 1 , reference 
number 107, and Figure 3, reference numbers 319, 321, and 323), and an anode 
placed in the region of the substrate (Col. 26, lines 28 - 31 ). Echizen et al. does not 
explicitly teach that the substrate forms a hollow cathode. However, for reasons set 

f/^rth in r\rirnrtmr\\ry 'i A nh^rwia It ilH hin\/Q Koan lo ♦/-» r\tnta r\rr\\r\nr\t otxill in 
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art that the substrate would form a hollow cathode. 

17. Echizen et al. teach all the limitations of Claims 15 -20 as set forth in paragraph 
16 and below, including: 

a. Claim 15 - Substrate cooling is provided (Col.11, lines 66-67). 

b. Claim 16 - The gas supply is arranged in the discharge region or 
Immediately outside of it (Figure 1, reference number 106). 

c. Claim 17 - The gas removal is arranged in the discharge region or 
immediately outside of it (Figure 1, reference number 107). 

d. Claim 18 - At least one substrate is a continuously running band that can 
be unwound from a first spool and wound onto a second spool (Abstract and 
Figures 3-4). 

e. Claim 1 9 - The spools are arranged outside the vacuum chamber and the 
band can be introduced into and removed from the vacuum chamber by vacuum 
locks. Specifically, by interpreting the "vacuum chamber" of Echizen et al. to 
include only the film forming spaces. The spools are arranged outside the film 
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forming spaces in carrying-in chamber (302) and carrying-out chamber (307). In 
addition, the substrate passes along the line from the carrying-in chamber 
through the film forming spaces and into the carrying-out chamber through the 
use of load lock mechanisms (i.e., "vacuum locks") (Col. 40, lines 18-23 and 
Figure 7). 

f. Claim 20 - The spools are arranged inside the vacuum chamber. 
Specifically, by interpreting the "vacuum chamber" of Echizen et al. to include the 
entire vacuum chamber system shown in Figures 3 and 4, the spools are 
arranged inside the vacuum chamber (Figures 3 and 4). 

18. Claims 21 - 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Echizen et aL (USPN 5.527,391) in view of Kashiwaya et al. (I) (USPN 5,595.792). 

19. Echizen et al. teach all the limitations of Claims 21 - 22 as set forth in paragraph 
16 except the use of electrically isolated deflection elements arranged in the regions not 
restricted by the substrate surfaces and in which parasitic discharges could be formed. 
Kashiwaya et al. (I) teaches the use of deflection elements in the continuous treatment 
of a band-shaped substrate by plasma CVD to prevent the undesired deposition of the 
film onto regions not protected by the substrate surfaces such as the guide rolls (Col. 7, 
lines 4-17). Since Echizen et al. also uses guide rolls in the continuous coating of a 
band-shaped substrate by plasma CVD (see Figure 3, reference number 112), it would 
have been obvious to one of ordinary skill in the art to incorporate the deflection 
elements taught by Kashiwaya et al. (I) in the apparatus of Echizen et al. with the 
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reasonable expectation of successfully protecting the guide rolls of Echizen from 
unwanted film deposition and accumulation as taught by Kashiwaya et al. (I). 



Conclusion 

20. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Fukada et al. (JP 05144748 A) teaches a plasma CVD method 

Utilizina elfiCtrnrip <;hiplrlc; in nrrfpr fn nrm/ant a 

relevant to Claims 21 and 22. Izu et aL (USPN 5,411,591) teaches a microwave plasma 
CVD method comprising creating a discharge zone in between the surfaces of a moving 
substrate. 

21 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Wesley D Markham whose telephone number is (703) 
308-7557. The examiner can normally be reached on Monday - Friday, 7:30 AM to 4:30 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shrive Beck can be reached on (703) 308-2333. The fax phone numbers 
for the organization where this application or proceeding is assigned are (703) 305-5408 
for regular communications and (703) 305-3599 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703) 308- 
0661. 
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